Abstract. During the last three decades the concept of the traditional cooling systems was modified to include single, double, and multi-layer micro channels. The new studies, applications, fabrication, and research focus on four main areas: the geometrical shape of the micro channels, the number of stacked layers, the type of the coolants, and the heat performance optimization. The previous studies have shown a significant reduction in the power consumption as the optimization is accomplished. In this paper, a semi-review for the previous works is provided, an attempt to interpret the nature of the work done, and show another trial for optimization. In this study, water was used as coolant, stacked multi-channel was adopted, and thermal resistance network was calculated. The heat sink under consideration is a rectangle of width and length . The thickness of the base of the micro-channel is 100 [µ m] while the depth of the micro-channel is 500[µ m], both kept constant for all future optimization cases.
Introduction
The developments to modernize the cooling systems focus on two important central issues: maximizing the heat performance and minimizing the equivalent heat resistance of the micro channel network. The journey to achieve these two important issues has started almost three decades ago. Researchers have implemented new technology for cooling system by utilizing the concept of micro channels [1, 2, and 3] . The type of the coolant fluid was originally water [1] , then air [2] , and a mixture of water-air [3] . The shape of the heat sink was also a subject of investigation. The rectangular shape [4, 5, 6 ] is the most useable shape but other researchers have adopted square shape [3, 7] while others have used other shapes [8, 9] . In order to increase the ratio of the surface area to the volume, researchers have found that the single layer [1, 2, 3, 4, 5, 7, 8, 9 ] has little improvement of the heat performance while two layers [10, 11, 12, 13] and multi layers micro channel ,as shown in Fig.1 has shown much better heat performance , [ 14, 15, 16, 17] . Of The central point in the research work was the minimization of the total resistance which, in turn, results in maximizing the heat performance. Fig.1 : A schematic of the stacked (multilayer) rectangular micro channel heat sink [13] The developments of these researches focus on how each researcher chose the correct parameters in order to achieve the maximum heat performance by manipulating the parameters such as the type of coolants, the aspect ratio (the channel width to wall width, = H /W ) [14] , the number of the layers [15] , the shape of the heat sink [16] , and finally the average speed of the fluid being used in the system.
Heat Performance Analysis
To understand the concept behind these developments, researchers have agreed on one issue: calculating the equivalent thermal resistance network of the stacked (multilayer) micro channel system as shown in Fig.2 . Some of the typical work performed by other researchers is summarized in Table 1 . Readers can see how the equivalent thermal resistance network was developed through the years of (2003) until (2012). The table shows the correlation, differences, and points of agreement. The current study, the last row in the table, has its own share of these developments. 
The need for cooling is on the rise -the matter that positively increases the demand for more energy consumption. Scientists and engineers are tirelessly searching for methods to minimize the energy consumed for cooling. The research focuses on developing an optimization technique by utilizing micro electromechanical systems (MEMS) which are equipped with very large-scale integration (VLSI) technologies and by creating devices associated with micron miniaturization. The micro-channel heat sink was then developed as a potential solution to this problem as the device is fabricated with a high surface area to volume ratio for better capabilities compared to the conventional cooling techniques to meet these requirements.
Historically [4] then Qu and Mudawer [5] who analysed heat transfer characteristics in a rectangular micro channel heat sink using water as the cooling fluid, In 2004 Kandlikar et al. [8] who performed a series of studies on mini channels and micro channels liquid cooling technology, and in 2005 Liu and Garimella [9] has introduced modelling approaches to minimize the complexity analysis levels for the convective heat transfer in micro-channels.
The optimization of the heat performance is the core element in this type of research. As the optimization techniques have passed through many levels, 1n 2004 Yogendra Joshi et al. [14, 15] was studied of stacked (multilayer) micro channel heat sink and developed to evaluate the overall thermal performance, the study point out that reduction in thermal resistance can be completed by optimizing the channel configuration.in 2006 P. Skandakumaran et al. [17] developed a simple thermal resistance network model for both single and stacked(multilayer) heat sinks, Numerical simulation using CFD were performed and compared with experimental results .
The most recent study is 2007 by Shao et al. [7, 16] , who developed a new method for optimization by utilizing the cross-sectional sizes of the micro-channels at the heat flux of 278[W/cm 2 ).They optimized the configuration sizes of micro channels cooling heat sinks using the thermal resistance network model with CFD method for simulation. In 2011 Levac et al. [12] proposed a comparative study at different Reynolds number for parallel-flow and counter-flow layouts. In a very recent study, in 2013 Shao et al. [6] have optimized the structural sizes of multilayer rectangle micro-channel heat sink by considering both the thermal resistance and pressure drop as main function based on Sequential Quadratic Programming (SQP) method.
Conclusion
Throughout this paper, a quick review for previous work has shown that all researchers since (1981) have focused on finding the equivalent resistance of the network at hand. The developments since then have established the concept of calculating the heat resistance and then the heat performance. The optimization of this heat performance depends on several factors amongst them the equivalent resistance, the shape of the micro channel, the type of the flow and the fluid, and the geometrical shape of the channel. This study has contributed a new equivalent resistance of the system which will serve as pivoted point in future work .The dimension of the heat sink is 30X30[mm] and the thickness of the micro channel is 100[ m] and the depth of the micro channel is 500 [ m].
